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Abstract: Objective To investigate the effect of different optimization algorithms on accurate reconstruction of
traffic accidents. Methods Non-dominated sorting genetic algorithm-Il ( NSGA-II'), neighborhood cultivation
genetic algorithm (NCGA) and multi-objective particle swarm optimization (MOPSO) were used to optimize the
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multi-rigid body dynamic reconstruction of a real case. The effects of different optimization algorithms on

convergence speed and optimal approximate solution were studied. The optimal initial impact parameters were

simulated as boundary conditions of finite element method, and the simulated results were compared with the

actual injuries. Results NCGA had a faster convergence speed and a better result in optimization process. The

kinematic response of pedestrian vehicle collision reconstructed by the optimal approximate solution was

consistent with the surveillance video. The prediction of craniocerebral injury was basically consistent with the

cadaver examination. Conclusions The combination of optimization algorithm, rigid multibody and finite element

method can complete the accurate reconstruction of traffic accidents and reduce the influence of human factors.

Key words: accident reconstruction; rigid multi-body dynamics; multi-objective genetic algorithm; craniocerebral

injury
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Fig.1 Establishment of the vehicle model (a) Transformation
process of vehicle model, (b) Force-displacement curves for
the front of the vehicle with selected contact stiffness

characteristics
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Fig.2 Schematic diagram of collision markers and optimization

parameters  (a) Collision markers, (b) Optimization

parameters
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Tab.2 Results before and after optimization
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Fig. 3  Results of pedestrian-vehicle kinematic response
(a) Location relationship between pedestrian and vehicle
collision, (b) Simulated kinematic response, (c) Com-

parison of vehicle response
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Fig. 6 Optimization results (a) NSGA-II, (b) NCGA, (c¢) MOPSO
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